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»i5«r activities far the monthly reporting periods 
1* Reviewing antenna mounting pr#fcl«B» 
f. Invetdigatifif, doppler tracking of return. 

3. fterlestlon and testing of radar units. 
km Organising and starting the flight test program. 

Us# chart. Figure 1 shows in graphical form the status of 
the first radar system. 

A schedule ha# been prepared covering all effort m the 
MJ/APQ-93 radar system under contrast &M negotiation. See figure 2. 
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Test Programs 

A proposal was submitted (h$196~5) covering the following: 

1. Design Evaluation Tests. 

2. Environmental Tests. 

3. Special Field Test Equipment. 

U* Informal Instruction Books. 

Also submitted were budget estimates for the following: 

1. AF flight Test Support. 

2 . Spares for Special Field Test Equipment. 

Flight Teat 

It has been established that the flight conditions for the 
AFQ-93/F-2D1B test program will be: 

1. Altitude hO, 000 feet 
“round speed » 530 knots 

2. Altitude hO, 000 feet 
Ground speed - 830 knots 

All flights will be made on autopilot for optimum stability, 
heading, and altitude control. 

The aircraft assigned to this program is currently located at 
•. .right-Pat terson Air Force Base and is scheduled for delivery around 
November 1, 1961. 

Auxiliary instrumentation design has begun. This instrumentation 
will provide an aircraft motion history and APC>-°3 circuit performance data 
which will be time correlated with the APQ-93 system data. An interim 
instrumentation system is in fabrication and is about fifty percent complete* 


4i- 
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This interim (vertical gyro, normal and lateral speelarsae terc) 

b» installed in the aircraft shortly after it is received to isistair* 
preliadmry information on aircraft stability at the proposed operatic 
c onditi one . 

A layout Greeting of equipment on the primary rotary anwBwat 
door has boon completed. Detail installation drafting of the A PS-102 and 

APQ-03 antenna pod design have begun. 

liaison ha© been established with *ta0©m»U Aircraft Corporation, 
and a weetita has bean arranged to dismiss the antenna pod imtaUatien 
tilth structural and aarmlynaaic engineers at rfcDonnell* 

’raining of the aircraft aaintenance crews began on October 9 

and will continue through Oetober 27. 

MLlot ground schooling also began on October ? and was completed 


two weeks later. 


lystaa 

During the nut (south system investigation lias oontinuad on tea 
spatial bandwidth problem* In particular, the following investigations 


have boon undertaken. 


jeer 


The impossibility of conpensatiflr for antenna 
verified* The basic cause of this is 'that the re* 


pitch angle has 
citing Intercept 


pf the beam m the ground ie not a rseaber of the »'awily of constant doppler 
linos* This can 00 corrected in throe ways* first, the antenna can be so 
located th*6 it lies parallel to the flight path* This ie possible it the 
antenna is out to 10 feet* ' Second* by a combine tion ©f about 8* sideward 
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cant and fe* pitch a location can be fours? where the antenna lies cm the 
specified mrsAymmlc surface and the beam intercept approximates a 
constant dewier line* Thie however* requires changes in the correlator 
to handle the incremental range change while the target is in the beam* 
thirdly* the antenna position can be changed as above* aid the beast 
squinted aft m that the intercept appraximios the aero doppler line# 

This trades the correlator Modification for an extensive antenna 
stwilf ic at 1 on » 

Investigation of the relative difficulties of these approaches 
iss coot insiinr » 

Investigation of m autoaatic doppler tracking technique was 
undertaken* this technique* if successful* would eliRinate the need 
for navigation syst«« information* 

Antenna 

Badqaae Laainate design 

Kathode of sealing the slotted array sticks which are being 
investigated are* (1) Dupont ML fabric with 3K silicons adhesive (without 
iron oxide and without carbon black) held in place by a special alassp and 
(?) a sandwich of ¥L fabric between two sheets of nickel (asiar silicone 
adhesive only as a sealant) joined to the sticks by metala joining 
techniques* Tile first of these methods appears to be most prowisinr an 
the basis of pressure and tenperature tests currently underway* 

Another class af high temperature .rosins - diphenyl oxides ~ 
iiave been Investigated far the purpose of sealing the slotted array sticks# 
This investigation has been terminated, however* because of unaatis actory 
eleetrical test results • 
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Outlaid# r arioKto 

:'\Xacfcri«*l teat results of the w 8* sandwich panel wwe uns a t i sf ac t ory j 
However, aince the •A" sandwich eonstruoUan mi previously found to be 
rmtisfactory, the test of the *B n sandwich was sainly of acactes&c interest crsly* 
Fabrication 

The supplier of el®ctPofont«l mnl folds and slotted array sticks 
has perforated necessary taollnr rework and is presently electrof arming 
array sticks and mnlfolda# Delivery of manifold* 1« pramlaai to start 
10-18-61 j and delivery of array sticks is pr cadged to start on 10-20-61# 

Three stainless steel honeyrosb beams were received and Inspected* 
X-rays revealed a 9D£ void in the vicinity of am support for bears iKHber 1* 
Hews.® number 2 and 3 were found to exceed th® specified flatness tolerance* 

The measured dimensional devlatl oca of beams 2 and 3 were fed into a digital 
Royaler program to determine their effect on the horizontal plane pattern 
of the array# Result s of the compute progress indicate that beam number 3 
can be used, ueams number 1 and 2 are being returned to the supplier for 
rework or replacement# 

Tlis ©olid magnesium beers for the flight test program was received 

m 10 - 12 - 61 . 


dupleser 

hirtrtm now inspects to ship the First of three production resonant 
rings /all three are being fabricated simultaneously) during the week of 
October 23 * Invar hob sing difficulties for sidewall* topmU coupler section* 
m well as electrical testa on the new S.E.I. auction, hare caused this delay. 

fabrication of the duplex® r frame and associate! waveguide is 
proceed! nr satis fac t orily. 


-7- 
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daplexer Driver 

Fabrication is proceeding aati s fa© tor ily * 

Power Hgttitor 

Faria delivery still prevents deli vmy * 

itch Tube s 

K design was tested which h«d good lew level 

characteristics bat only fair high level properties, a Vtftft of l.O£ 
was obtained at the frequencies of interest. However, the trig* ©ring 
of this tube warn not particularly good* .A new approach to triggering 
la now being investigated which will put the triggering discharge in 
the ©me plane an the H? sloe trie field. The new design for the 
triffwinr else trod© ha®, the advantage of obtaining a low Iff (about 
1^02) while enabling a TC discharge to be mads parallel to the- ii' field. 

Wdtflmtsly, the new design ha.® not born tried under high 
conditions, beeaus® of test aedalator troubles* Tim Modulator 
ring casSilnati on has not been developing the power that is needed axi a 
mm madalatar capable of giving rated 29 :) KW has recently lost its 
power br&fiafomsr. Future work will consequently be dons at power levels 
»>f 60-0.03 hi/. 

* dual 4 ub© was constructed for delivery on the October 1 date. 
However, this tube had a damaged window after testing arri showed poor 
triggering, ' -onoequently , the tube is bain" held for further aaliftostlwut. 

Kodulator 

the pulse trait afomsr which was reported last month as having 
epilated successfully has sines tailed. Inspection revealed sign® of 
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overheating and arcing through the insulation. Further redesign to eliminate 
those troubles resulted in a transformer which operated for several days with 
no signs of overheating when opened up for inspection. In addition to this 
inpt overrent, the new design |>ermits fitting the transformer in Hi© original 
case. 'Delivery of the .first unit ie ejected on or about 1 Hweaber 1961* 
The modulator was returned to the Bedel Shop f nr installation in 
the casting are! mounting of the klystron. Temporarily, a pulse transformer 
which will operate at reduced voltage has been installed to permit checking 
out the modulator pending receipt of the new tronefonser* 


Tiff 


Fieosiver 


The first TUT assembly Is complete with the exception of on© 


high voltage connector which has not yet been received* 


IT Amplifier 

the first amplifier will be received from the shop this week 
a. id placed in unit test. Tim other two units are now in wiring aw need 
only the installation of the transformers to he complete. 


The .first video amplifier is In unit test. The other two are in 
the shop Cano In inspection end. one in wiring). Work is being clone with 
breadboard unite to ©peed up AG C response. 


Synchronl mr 


Frequency (Iterator 

Unite for the first system have been reworked and cheeked out as 
Individual units. The frequency generator has not, however, been checked 
out as a complete unit and so far, it has not loeked-up properly under 
closed -loon operation. 
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/iyaohror&'aer Generator 

Sli unit teaii nr ham boon completed. 

Ohmuis 

7ho first chassis is beliv unit tested* 

QasS.lI at or-Sl scrtrinatar 

Th is unit hM| in effect, never been received from Rulova sines 
both units received from this supplier h#ve been difloilw* A third unit 
scheduled tar delivery on 10-11-41 has been re-schoduled for 10-16-61. 
factions of the ether two units have been used duri ag the present testing 


firofrsw, 

zffALQ 

The first receiver unit containing the K&cr«ravc esc Ulster usd 


associated waveguide has been received from the Kadel Shop. (IF amplifier 
mit included)* Sowe csRpnnent changes affecting loop corner frequencies 

have been wade to reduce klystron reseller voltage eisturuanoes in closed 
loop operation. 

Tooting of this unit in estimated to be 5>€8» complete* 


0«f»ral 


Recorder 


Tostin of various components of Uw recorder was continued. 
Modification to the design mss wade to incorporate flight test requirements. 
fteolianleal 

f he recorder was partially disassembled and necessary machining 
mm done to accept precision pulley asset&lies that are being unafictsttd 
by garden gearing Corporation* Sfceso assemblies sdtich will not have more 
than i«0 micro inch eccentricity are esqpeeted during the first week in (tetdber 


the auxiliary data projector assembly has been modified to include 

mtr lights for vehicle speed indication. 
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tmnmr m* Itches selected and installed in the recorder* 

'tewtlnp* are tmrsr. brought up to d&t® and raleesed fur saimfaBlcra 
<a£ units no. 2 and' 3. 

Phutec r&phic 

Ahofcographxe tents of the resolution of the u'S&TltS eethode r«y 
tybn with fiber optic Insert and £03L3 film in combination wi’* initiated 
daring the south.* The pattern resulting frm square wave ftedelatlon of 
tit® 0*'? grid t hr mis’!* a range of freeware tea was <Kw>o»ed cstio the »2t3 
fils* held in emstact with, the fiber ostic "'see nlate* Tbs remit! nr 
^Kpeeares after dsvel .opeseni ara b«lnr read with a stero^onsltsaisster to 
obtain the modulation amplitudes as a function of frequency* At the 
9*****tt» remit a indicate lower reruxLatiors than was expected frosa results 
af our Initial study* At toasts arm belar mde to deteminr the causes 
oiT resolution loas. 


i 0 «spla fiber optica 


has bean meival* 


Thie mtml* 


ka ri ms celng potted* 


• la. gpetio 5*1«M Interference Taata 

A. large mgnet used on a klystron was placed near the shielded 
AfT end. found not to disturb the tree© sl<!Blfic«fltly« dost ew«« trace 
noramnt occurred when the wsgnet was aawd .about Id inches fr«t the face 
plat# of tlw tabs* This was the »«;i severe test for our CKT siren the 
•face piste will not be pointed directly at the str on; »i»Uc field* 
tlsa %h® caegnet will. be store than 18 inches away fJme? the C.l?* 
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Iladlflaatlrgi For 8 SC Sweep and U KC _ isnklnf- 

Minor changes in cosspomait values and the use of a 0»?5 mb yoi® 
have shown the 6 KG trianrular sweep to be possible* The yoke used in 
the exper iMnztal set-up was the sane as used far the E ISC ©weep except 
the series wimSingr. were paralleled to present shout ©*?& mh (DC reel stenee 
under 1.0 ohm) to the switch! transistors* fijwt switching transistors 
diecipat© (Mj[>rmisb2y acre heat but are ©till within safe Units since they 
are *?0 watt devices. 

Tho resistors ham been added to the focus mod, circuit to enhance 
the half sine wiwfam end lessen distortion. The *05 uf capacitor in the 
tuned shaping circuit was lowered to *022 uf to produce the proper 6 SC 
waveshape and silicon I!i^ diodes replace the germs! u» GTPfofifi to inprwe 
reliability, The high voltage driver was disconnected firm the 6 KC 
flip-flop end will be driven by the h K0 blanking flip-flap. 

It lias been determined that an input pulse train of UO nanoseconds 
lew, poises arc nm no«do*J at 3.6 SO in additi m to the 0 and 0 $£> 

already feeing f-rovlded* 

Difficulty in triggering the medium speed 2?&0U transistors used 
in the input syne flip-flop has been overcome by using high speed mm 
epitaxial germnLuBs 2H7B1 transistors* These fylvanta 2H781 units in the 
miniature TO-48 package are also used in the blanking flip-flop .far the 
modification* 

Figure 3 shows the collate k KC blanking circuit* The flip-flop 
'Output is *C coupled to the 2/1698 which is m silicon high frequency high 
voltage unit, the collector output voltage switches the cathode alternately 
to aero s« *60 volts. The OFT is effectively blanked or cut off when the 
cathode la switched to +60 volts. 

*. progress photograph of the recorder partial! ed Assembled is also 
included. (Figure 1;), 
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cfovl&allon 

The .first unit has Just b®<m rocolvod frm %h& ctkop wime tin* 
pitch motor assembly, rmin-atljust astse&bly awl accol#ra®st«jr wpliflar* 

Tests on the servo amplifier are mm being conducted and am 
unit has hmn returned to the shop for iesproved mechanical desire against 
vitorati. om* 

The promised shipfi.fr date of the pitch motor eseteihlice is now 
10-20-61. Th mm unite were delayed several weeks doe to the slow delivery 
of the synchros. 

Power Supply end Qontrol 

tint, power suppler sms released by the saodel shop far unit tost 
on 10—16—61 « 

The control panel switch was returned fro® Oak Switch Go. 

on 10-1P-61. 

ill control panels have been assembled and are mm being wired. 
It it estimated that the first one of these will be released by the 
Madel hep on 1CV&M3.* 

Frew fKXcctrtcal) 

The Model Shop is nay wiring the fmase to the fiml version 
of the wiring tabulation and release of tfws tabulation will m .unde 
upon completion of the first, frame wirinr which ie now 705® complete. 

%tproJEimgtely 90 g of all purchase parte for tte frase haw 
bcciv received, 

All frame .Juaetian box drawinrn have been released. 


> 


~ 2 $+* 
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Tram f Mechanical) 

SU piece part® and eufeasamblie® haw fce«» e&yixm&m tenmA&f 
of the f Ymm for ayeiaat § 1 is approximately easplete* 

7 he first syotai* Intnraosmwstinf: cabin is iN&ng developed on 
the acdc-cp and i* approodSAts^ 7*& eamplet©* 

Cabin locations a.-rf other change® required to install the 

cable are now bairn' applied to the #1 Arana* 

Crass 

Drafting of the tansum wo not started faring this reporting 
period. It was fait that nor© could be achieved by applying mtmimm 
effort to the frame and re-sc hedszllnf. drafting on the true® until the 


next reporting period. 
Stress As 


'The status of this item remain® as previously 
Unit Teat Cables 

feet ctttiee for the- first system are 7 $# 


The cables for systems 2 am? 3 are 50# complete and will have 
«a?w«ciors* added far patch cables. 

Approx imately $&$ &f the purchase pwte htem been receive*! « 
Gmmos its Tost Baujppwit 

the design and bneadboardlng of thi® mp&pmmt is epprCKteately 


?)fi$ complete# 

Tm% switching diodes* haw been obtained for the crystal switches- 
end it has been deteradnsd through tests that a pair of switches in series 
will provide isolation in excess of h$ db. This allows a safety Margin of 
m&v ID db and: the insertion loss Is no greater than 2 db* 
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k 120 KC isolation and driver amplifier * which will hm used to 
drive the «to«r In the '-ransponder, ha# been bre&sil* carded and i# nms under 
t@si in the lab, 

Th» trigger circuitry and pulse generator of tJ® range pattern 
generate** have been lasted with the crystal switches of the transponder. 

(These ewitehaa will farm the pula® that will siaulato the KF return). 

An FF source of 2-3 milliwatts w&e used. In order to eb serve Use pulse 
shape the W pals© was detected and the envelop® was displayed on a 
scope* ‘"ho width at the **0£ paint was 10 IMpee* Tfca rise tine was 2*0 fl-sec* 
and the on to off ratio bettor than IjO db* (Il«f , Figure 5)* 

Final oonflpurati on of the firmed up olmdtiy to yr o fflii i to g 
rmfeisfantoi'lly and fabrication is ippresliwttoly 102? seapleb#. 

The overall package configuration has b&m deterjrsimd and & 
suitable rack has toon ordered. Mechanical design of the- rmsindar of 
th® package to m*w in process. 
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